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1
GATE VALVE

FIELD OF THE INVENTION

The invention relates to gate valves. More specifically, the
invention relates to gate valves for control of petroleum pro-
duction, particularly subsea located gate valves for control of
petroleum production.

BACKGROUND OF THE INVENTION AND
PRIOR ART

Gate valves are used in the oil and gas industry. In some
situations they can be used in conditions where the fluid may
contain particles. A fluid with particles can cause erosion of
the gate and seats of the valves during operation and cause
damage to and failure of the valve. For prevention of sticking
and galling in said gate valves, a coating of tungsten carbide
or a hard-facing is typically applied on surfaces subject to
sliding in operation.

A prejudice exist against coating further surfaces in a gate
valve because further coating is considered to be superfluous
since it is not assumed to have any effect. More specifically,
other parts of the valve are assumed to have no benefit of
coating and are assumed to have a service life as long as the
rest of the components or elements of a subsea production
system. Or in other words; only surfaces subject to sliding
action during operation are considered to have a requirement
for coating or hard-facing, not non-sliding surfaces like the
internal flow bore of a gate valve.

However, testing has revealed that gate valves can fail far
earlier than expected.

The objective of the invention is to provide a gate valve
having improved service life and operational characteristics
over prior art gate valves.

SUMMARY OF THE INVENTION

The invention provides a gate valve for control of produc-
tion of petroleum, distinctive in that the valve comprises a
coating or hard facing on the internal bore surface exposed to
flow of petroleum and associated fluids and solids.

A coating, preferably a hard coating or a hard-facing,
arranged as prescribed on the surface of the flow bore, has
surprisingly been found to improve the service life of the
valve significantly.

Preferably, the coating is applied on the flow bore ID of the
gate and/or seat.

Preferably, the coating is a tungsten carbide coating.

In another preferable embodiment, the coating is a dia-
mond like carbon (DLC) coating.

Today most gate valves use a hard facing technique on the
sealing surfaces between the gate and seats, which surfaces
are subject to sliding during operation. However, when oper-
ating the valve with a high velocity flow passing through the
valve the flow can erode away the softer base material under
the coating on the sides of the internal bores and damage the
seal surfaces. Applying a hardfacing technique or coating to
those surfaces will make the valve much less prone to damage
caused by erosion and/or cavitation.

It is previously known that particles in a fluid can cause
erosion and also that erosion is more likely to happen on
softer material than a hard material. The same is the effect of
cavitation on a material. However, this has not been assumed
to be relevant for the internal flow bore of a gate valve since

10

40

45

50

60

65

2

the flow bore is straight and clean and has been considered to
have a service life at least similar to that of a straight section
of'a pipe.

Surprisingly, the service life of the flow bore in industry
standard gate valves is shorter than expected. A possible
explanation, without wishing to be bound by theory, is that the
flow pattern during open and closing, particularly at very
small openings and high differential pressures, is turbulent
and promotes cavitation. When the gate is opening, and clos-
ing, the rapid changes in pressure can cause cavitation on the
valve parts, resulting in leakage, further damage and eventu-
ally total failure of the valve.

The result of the internal bore coating is that the valve is
much less prone to both cavitation and erosion and the service
life of the valve is prolonged. Frequent operation, with many
open-close cycles, high pressure and small flow cross section
areas at beginning and end of the open-close cycle, particu-
larly when sand or other hard particles are a part of the flow,
become a far less deteriorating operation modus.

Ifa subsea mounted valve is damaged during operation, the
production has to stop and the equipment must be retrieved to
the surface. This can potentially cost hundreds of millions
kroner. With the present invention, the chance for problems
with the equipment subsea is reduced significantly.

The valve shall be used in applications in the oil and gas
industry.

To prevent damage, due to erosion and/or corrosion, coat-
ing and/or hard-facing of the internal bore of the gate and/or
seats is undertaken. This can typically, but not limited, be
HVOF, HVAF or CVD techniques. Processes like plasma
nitriding can also be used to create the hard layer required to
prevent damage.

The invention provides a gate valve for control of produc-
tion of petroleum, distinctive in that the valve comprises a
coating or hard-facing for protection against erosion and cavi-
tation on the flow bore ID of the gate and/or seat exposed to
flow of petroleum and associated fluids and solids. Preferably,
the gate valve is a subsea gate valve on or connected to a
subsea hydrocarbon production tree.

The invention claimed is:

1. A gate valve comprising:

a gate disposed in a seat, the gate having a first internal
surface and the seat having a second internal surface, the
first internal surface and the second internal surface
defining a bore through the gate and the seat;

atungsten carbide hard surface applied to an entirety of the
first internal surface and an entirety of the second inter-
nal surface such that the tungsten carbide hard surface is
exposed to flow of petroleum and associated fluids and
solids; and

wherein the tungsten carbide hard surface applied to the
entirety of the first internal surface and the entirety ofthe
second internal surface protects the first internal surface
and the second internal surface against at least one of
erosion and cavitation during at least one of opening and
closing of the gate valve.

2. The gate valve of claim 1, wherein the tungsten carbide
hard surface protects the first internal surface and the second
internal surface against at least one of erosion and cavitation.

3. A method of protecting a gate valve, the method com-
prising:

forming a hard surface on an entirety of an internal surface
of a gate of the gate valve and an entirety of an internal
surface of a seat of the gate valve;

protecting, via the hard surface, the internal surface of the
gate and the internal surface of the seat against at least
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one of erosion and cavitation during at least one of
opening and closing of the gate valve; and
wherein the hard surface is exposed to flow of petroleum
and associated fluids and solids after the hard surface is
formed. 5
4. The method of claim 3, wherein the hard surface com-
prises diamond-like carbon (“DLC”).
5. The method of claim 3, wherein the internal surface of
the gate and the internal surface of the seat are protected
against at least one of erosion and cavitation. 10
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